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Tension pneumopericardium and pneumothorax during
spontaneous ventilation
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Antonella Luciano, MD,a and Paolo Pepino, MD,a Naples, Italy
Pneumopericardium is a complication of blunt or pene-trating injuries of the chest, and it usually does not causehemodynamic compromise. Tension pneumopericar-dium is less common and may indeed be life-threatening.
It usually occurs in patients receiving assisted ventilation.1,2 We
report a case of tension pneumopericardium in a patient during
spontaneous ventilation.
Clinical Summary
A 45-year-old man was involved in a high-speed motor vehicle
crash. A prolonged extrication was required and the initial evalu-
ation at the scene revealed fractures of the ribs, right arm, and left
femur as well as cranial trauma without neurologic deficit. He was
in stable condition and did not require mechanical ventilation. On
admission to the hospital, the patient was in respiratory distress,
agitated, and had chest and abdominal pain. Oxygen saturation was
90% on 50% oxygen delivered by face mask, systolic blood
pressure 90 mm Hg, heart rate 130 beats/min, and hemoglobin
level 12.8 g/dL. Physical examination revealed a large subcutane-
ous thoracic emphysema with asymmetry of the chest, and the
pulmonary sounds were absent. The clinical picture was compat-
ible with tension left pneumothorax. A chest tube was inserted and
a bolus of fluid was given. The oxygen saturation improved, but
the patient remained tachycardic (130 beats/min) and hypotensive
(systolic blood pressure 85 mm Hg), and neck vein distention and
pulsus paradoxus appeared. A total-body computed tomographic
(CT) scan revealed—besides rib, left femur, and right humerus
fractures—a large tension pneumopericardium, left hemopneumo-
thorax, and bilateral lung contusions (Figure 1, A). A second chest
tube was inserted and forceful aspiration was applied. With suc-
tion, the patient’s clinical condition improved, neck vein distention
disappeared, and blood pressure normalized. The tension pneumo-
pericardium disappeared (Figure 1, B). Examination with a fiber-
optic bronchoscope excluded tracheobronchial lesions. Chest tubes
were left in suction and were removed on the seventh and eighth
days, respectively. The patient was discharged 1 month later and
was sent to a rehabilitation center (Figure 1, C). Three months later
the patient is in good condition (Figure 2).
Discussion
The mere presence of air in the pericardium may not be respon-
sible for hemodynamic derangement, but sometimes it can cause a
frightening complication: tension pneumopericardium. Tension
pneumopericardium occurs most often in patients requiring me-
chanical ventilation as a result of penetrating injures of the chest or
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Figure 1. A, Chest CT scan shows tension pneumopericardium
with flattening of the anterior border of the heart. B, With forceful
aspiration, almost complete resolution of the tension pneumo-
pericardium is achieved. A small amount of air is still present,
without causing hemodynamic compromise. C, CT scan at the
patient’s dismissal 1 month later.
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blunt chest trauma.3,4 Rarely does it develop in patients who are
spontaneously breathing.2 Mortality resulting from tension pneu-
mopericardium can exceed 50%.1 Therefore, an early diagnosis
and immediate treatment are crucial for the patient’s life.
After thoracic trauma, air can enter the pericardial sac in one of
several routes.3 A sudden increase in intra-alveolar pressure may
rupture some of the alveoli and, if there is also a laceration in the
pericardium, air can enter the pericardial sac. The pericardial tissue
may work as a valve, letting air in and not out into the chest.
Moreover, from ruptured alveoli the air can travel along the
peribronchial sheaths and go into the pericardium. Macklin5 dem-
onstrated that air can travel from the pleura into the pericardial sac
because of a discontinuity in the pericardial tissue at the reflection
of parietal onto visceral pleura close to the pulmonary veins.
Another possible mechanism for the development of pneumoperi-
cardium can be a traumatic direct connection between the bron-
chial tree and the pericardial sac.
A high index of suspicion is necessary to diagnose tension
pneumopericardium because hemodynamic collapse may initially
be ascribed to the trauma (in case of blunt trauma) or to hemor-
rhage (in case of penetrating injury). The described mill-wheel
murmur may be masked, as in our patient, by subcutaneous em-
physema.
Chest radiography may not disclose abnormalities.2 Chest CT
scan is of paramount importance in the diagnosis of tension pneu-
mopericardium. In fact, CT scan findings of pericardial tamponade
are present even when the clinical diagnosis is uncertain. CT scan
shows air in the pericardial space and the flattening of the anterior
border of the heart with a decrease in the anteroposterior diame-
ter.6 Examination with a fiberoptic bronchoscope is important to
ascertain tracheobronchial lesions.
Tension pneumopericardium requires emergency surgical treat-
ment through a thoracotomy or subxiphoid incisions or through a
thoracoscopic access. Echo-guided pericardiocentesis and place-
ment of percutaneous drains may be attempted but may yield
unsatisfactory results.3,7 Conservative treatment has also been
reported.2
In our patient, the absence of a tracheobronchial lesion, the
absence of heart herniation, and the presence of other severe
lesions suggested a more conservative approach with chest tube
insertion and aspiration.
In conclusion, because tension pneumopericardium may be a
lethal condition, a high index of suspicion is mandatory for its
diagnosis. Under certain conditions, tension pneumopericardium
can be resolved with conservative treatment.
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Figure 2. Chest radiography 3 months later.
Brief Communications
830 The Journal of Thoracic and Cardiovascular Surgery ● March 2007
